PATHOLOGY

RR-8.0



Contents

Hematology : Introduction to WBC Disorders and Leukemias

Hematology : Myeloid Disorders, Lymphomas and Miscellaneous

Hematology : RBC Disorders

Hematology : Haemostasis, Blood Banking and

Practical Hematology

General Pathology : Cell Adaptations and Cell Injury

General Pathology : Inflammation and Neoplasia

General Pathology : Immunity

General Pathology : Genetics

Systemic Pathology :
Systemic Pathology :
Systemic Pathology :
Systemic Pathology :
Systemic Pathology :

Blood Vessels and Heart
CNS and Dermapathology
Respiratory System
Genital System and Breast

Gastrointestinal, Endocrine and

Musculoskeletal System

Systemic Pathology :

Annexure

Kidney and Liver

31
37
44
57
64
74
84
91
101

113
125
136



Hematology : Introduction to WBC Disorders and Leukemias - 1

HEMATOLOGY : INTRODUCTION TO WBC -~ Active space -----
DISORDERS AND LEUKEMIAS

Introduction to Hematology 00:01:35

PeRIPHERAL SMeAR (PS)
Only mature cells (£)

RBC
Central I/3™ palior.

Bilobed nucleus, brick red granules.

(smollest) :

Round nucleus, no granules. S lobes in nucleus, bluish granules.

° o
g oroe0 ——3 ) O 8o %
Een#orm/lﬂidmgr-shnped nucleus. . ; Dense purple e,mmues obscurine, C3+0pln$m

Mormal PS
Types of wels :

1, — Mo Smmdes. n CHtOP!aSm.

aranules & in cytoplasm.

BONE MARROW EXAMINATION
Position : (© Loteral, back $acing the doctor Side serew
Sites :
* Adults : lliae erest (PSIS » ASIS) » Sternum.
* Children : Tibia. (Shin). &
Types of needles : '
* Salah's.
* KWlimao.
* Jamshidi : Can be used for BM biopsy § aspiration.

Zalan's needle

Bone Marrow Aspirate (BMA) :
Dry top: Ory needle on attempted BMA —» Needs BM bx.
Couses :
* Aplastic anemio. : Fat > Cells.
* myelofibrosis.
" Ha.,i.f‘}j cell leuksemio.
* amL-m1: TPlatelet derived growth factor —» myelofibrosis.
* Spoce ocwpﬂlng lesions in &M ¢ Gronulomo, metostosis.
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4 - Pathology

=—Cells
Normal myeloid : erythroid (mee) rotio — % to 1S

WBC Disorders 00:15:35

@ TLC ¢ 4000-1,000/ M,
Infection : > 11,000/mm”,

Non-Neoplastic Disorders :
Neutrophilia. (> 40-70%) : gosinophilia. (> 3-6%) :

* feute/bacterial infections. ¢ Allergie reactions : Asthma, hay fever,

* TisSue Necrosis : Burns, mi. Type | hﬂpersensi‘cm’cﬂ.
monocytosis G 1-8%) * Parasitic infections.

* Chronic infections : T8, * molignancy : Hodgsin's lyrphoma.

* Rickettsio. * Tropical Pu.lmonarﬁ eosinophilio.

* 1BD. Basophilia. (2 1%) : myeloproliferative disorders L.

* malario. Lymphocytosis (7 1IS-40%) : Chronic/viral infections.
Note :

I. Tuberculosis : Bacterial infection with lymphoeytosis.
a. Splenor&gajg + | Neutrophil alkaline phosphatase (MAP) score + %ophiha

i
mgebprot#emhve disorder (CcrmL)

morphologtcoj Abnormalities :

I. Abnormal number of lobes in the nucleus :

. .| Hyposeq d neutrophil/Pseudo-
Hypersegented neutropni | "eegmented neuopt

no. of lobes > S lobes < 3 lobes

megoloblastic anemia. dt:

Seen in
vit 813 deficiency

mﬂebdﬂsﬁasﬁc sgnclmme
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Hematology : Introduction to WBC Disorders and Leukemias - 3

a. Abnormalities 4/t infection :
| - -

_Toxic ﬂrm.des
Botches of diloted endoplasmic reticulum.
Meoplasﬁc. Disorders :
Neoplastic dtTorder of wWec
v v
L in. Lljn'\phomo. :
{i%]ﬁ Systemic tissue in\.folveii (5pleen, \Hn-ph nodes)
Acute Chronic 4 J’
Hodgﬁtn’s Non- Hmiahtn’s
ALL AnL  CLL cmL

Acute Leukemias 00:27:42
Diagnosﬁc criterio :
WHO :

* > 30% blasts (immature precursors) in em/Ps OR
* < 30% blasts + +(s:HD/HB:aD/ inversion-lb tronslocation.
FAB : > 20% blasts in BM/PS.

Types of blosts :

Size Srmalt Large

Cytoplasm Scanty moderode amnount
aranules Absent Present

Ruer rods Absent Present (Clusters —» Faoaot cells)
Chromodin Coorse, dark blue, clumped Homoaenous, opened up, pink
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4 - Pathology

----- Active space ----- Lyrmphoblost mueloblost
Nucleoli Inconspicuous 3-S5, prominent
_ ) muyeloperoxidase (MPO), Sudan black & (S61),
Tpetelsnn e Non specific esterase (NSE)
v fuer rods
Appearance ’ o
R -
16 a0 in ALL AmL
ALL 00:35:54
Age ot presentation : 4-9 yrs (/¢ leukemio. in children).
Clinical feotures : }R&C —» Pallor, fotigue.
* D/t TbiOS’(S — ,Lma*cure cells LLUBC L g T]I"\%C‘HO‘HS.
l’ J Platelets —» Bleeding manifestation.
Hepa:tosp!enc)megmﬂ
* Involvement of CNS, testes § LN (Rbsent in AmL).
Classification :
FAe classification (Based on morphology :
Ll La L3
Blost .
Small, round Pleomorphic, larger Large
n"rorpho!oglj
Cytoplosm Scont moderote moderate, basophilic, vacuoloted
Nucleus Round Irreqular Round/oval
Chrrornadin Homogenous Fine Stippled
Nuclecli Indistinct 2 |, large, distinet
OcCurrence 5% (M/) a0 % s
Prognosis Best - wiorst
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LWHO classification (Bosed on -ﬁ.owctj’come'cric markers) :

Hematology : Introduction to WBC Disorders and Leukemias - 5

----- Active space -----
B-ALL T-ALL
Occurrence 8s % (Mm/o) 10-15 % (L/©
Age group afSected Usually children usually adults § adolescent
mediastinal involvernent Absenrt Present
Rssocioked mutation LOF in PAXS, £3A, RUNXI, EBF gene &OF in NOTCH-1 gene
Prognosis Better Poor
Investigations :
L. CBC *
* | Hb, Plotelets.
* 1/} wecs. Block/dot +ve
apPs:

* > a0% Iijmphoblas&s,

PR

* Special stain : PAS (Block/Dob) +ve. Hond mirror cells in staining
3. Floweytometric markers : ALL Ll
* B-ALL : CDI9, CDAO, CDAA, PAXS, TAT, CALLA. BTG PR R ) A
* T-ALL : CDI, CD3, CD3, CDS, CDT, TdT, CALLA.
Prognostic Factor : Treotment :
e oopss T N VAPD regimen
Ao e 4, %10 * vineristine.
e e - * L-Asparaginase.
Roce sibibes e * Prednisolone.
Fae tupe L La, L2 * Doxorubicin,
LWHO type e—-ALL T-ALL
Organ involverment
CNS e, ®
Testis ©) ®
Lymph node @ @
Cytogenetics Trlso:wﬂmijiﬁl;:d%aaal) “‘jf(‘};r;id}j
Leucocyte count 4, 00, 000/mL >l, 00, 000/mL

Note @ I¥ (933D present in CML —» §00d Prognosis.
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o - Pathology

Active space ----- 00:47:55
Age ot presentation : IS-39 yrs (Some as CmL).
Clinical features : Similar to ALL.
nciditionaj15 :
* Gum htjper{rophvj/ bleeding,
* DIC.
* Chloromo. @ Soft tissue involvement.
- MPO +ve,
- m/c site : Orbit. '
l Chiloromo./ &ranulocyic sarcoma
- Arbiskov cells ¢ monoc3+es in chioroma.
Classification :
FAg classification :
Cell type + Degree of ditterentiation Special Features
mo undifferentioted AL -
mi AL with minimum moduradion -
ma (m/c) ANAL with madurotion a/w : +(&;aD § chloroma
* pest prognosis.
* Maxirmum Puer rods @ —> Fagao{- cells @
* pfw
2 R i i
m Acute promaebcﬂ i leukemia, - 5D —> Run x /Eunx|T|
= DiC
* Rx: All-trans retinoic acid, Arsenic trioxide.
4 feute muelomonocytic leukemia Inversion lia
ma4 eos Acute myelomonocytic leukemio. with eosinophilia. -
ms monocutic leukermia (a § b varionts) -
* A DI i i 3
mi Reute enjthmid leukermia. : i &ughelmo bcass
* Diffusely PAS +ve
s nfw
! ] - Down’s syndrome
1 (L/e) Aeute megakaryoeytic leukemia i
- mtje'l-:u%bros& — Dry tap on BMA.
Markers : CDAI, CDGI

Ccommon features of M4, ms :
* m/co/w gum bleeding (s > ma).
* NSE +ve (O/F monoblasts).

* Leukemio cudis.
el
i Uaﬁu

* myeloblasts

Faggo’c cell
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Hematology : Introduction to WBC Disorders and Leukemias 7

CML 01:00:17

-==== Active space -----

Age at presentation : middle age to e1der15.

Pcdhogenesis :
+H933) — P'r*.tlladelphta chromosome —» Constont octivation > m!ﬂebproh?e\roﬁ:ion.
(n 95% cases) ot tyrosine Kinase (Tw)

Clinical feotures : Mossive 5p1enomega1_tj = Dmg,chmg sensation in the abdomen.

»

m\.fes’cigo.ﬁons :
1L cac: @ Hb, T Twec, 11Plotelets.

e e e
- Basophilia. g aing ol (% 2 ;:1 A
- All stages of myeloid moduration ®. R Sy s VA DA o
PS in CIL
3, BMA v -

- Sea blue hLSJCiOC.ij{'E.

- Pseudo soucher cell
. NAP seore : |, (@) — 40-100).
. Fluorescent in sitw htjbricimo.’cion (Fiew) : +(o33.3). 0 gttt
Treatment : Imadinib me'ajwre (nhibits TH). BmA in CmL
WHO criteria for CML in acCeleroted phase :

* glasts 10-19% in blood and/or bone marrouw.

N

un

* Peripheral blood basophils > a0%.
* Persistent thrombocytopenio. (< 100 x 10°/L)
unrelated to therapy, (or)
thrombocytosis (>1000 x10°/L) unresponsive to therapy,
* Increasing spleen size and increasing WeC :
unresponsive to therapy FISH analysis in CmL

4 Clﬂ{ogenehc. evidence of clonal evolution.

Note :
L D/D for mossive splenomeqgaly :

- Molario — Polyeythemia. vero. - mtjeﬂo%brosis.
- ¥olo. ozor - mdS EmL). - Goucher’s disease.
3. NRAP score :

I g Paroxﬂsmai Nocturnal Hemoglobinuria (PNWD, ChL.
* 1 — Leukemoid reaction, pregnancy, stress, other muyeloproliferative

dicorders.
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Age ot presentodion : elderly (LO-T0yrs).
Pothogenesis : Deletion of 139, lig, I7p; Trisomy Ia.
Clinical features :
* Poinless igmandempa{hB,
* H/o Autoimmune Hemolytic Anemia. (AIHA.
ln\.ﬁesﬁaa.iions. :
. CBC ¢ Absolute lymphocytosis G S000/mm?.
a.PS:
- mature lgmphoca’rosis.
- TSmud.ge/ Parochute/Bosket cells.
3. Lymph node bx : Proliferation centers (Pathognomonic).
4. markers : CDS, CDA32, CHAOO.

Note :
* CLL : Convent girl appearance (Uniform appearance of cells).
* oL : College girl appearance (No cell uniformity).

Summary of Leukemia 01:12:20
ALL AL cLu/sie L
fAoe a-9 yrs 1S-29 urs 6™ or T decade elderly
. NS * Gum bieeclmg
* AlHA MoSs
Speciol C/F | * Testis * Chioroma. " h A y 16‘_\0;:‘3 .
. Lljmph node involverment | * DIC Y P {hj P Y
Al stages of
=
e/s > 30% lymphoblasts > 30% myeloblsts L i ;‘Zm’ mueloid maturaion,
SIucge ce basophilio.
mMeo,
Stain pas () Sudan black 8, - -
il red O
BALL: CDI9, 10 PAX S,
Co 13, 33, 17 CD S+, CDA3+,
Markers TAL:CDLEST S i -
goth : TdT (3)
S HD —edud Trisomy 13,
A
Cytogenetics - =S —— J Hmaa)
ol o e del 139, ITp
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